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Sourtre-based nomenclature for copolymers 



IHTROBtJCIIOU 
BASIC COtJCEPT 

CLASSIFICATXOU AND DBFIUIT IONS OF C0P0LTHBR5 
1. Copolymera vlth en unspecified arrangement of mononenc units 
2- Statlatlcal copolymere, random copolymcra 
3* Alternating copulymers 
4. Other typee of periodic copolymers 
5- Block copoiyaers 
6. Graft eopolymera 

7* Polymere made "by poXycoiadonsation oi* related polyai«riMtion 
S* Specification with regard to maaa ftaotiona, boI* fMCttona, molar 
maaseSr and degrees of polT^neriSAtion 
Appendix - AlSJERKATIVE KOMENCUTDIlE FOB COPOLTMRS 



Introductiort 



both in scientific reaeateh and ifi 



Copolymera have stained considera))Xe importance , ^ * *.v*„* 

industrial applications- A con8i3tent and clearly-defined system for naming these 
polymers would, therefore, be of great utility- The nomenclature proposals P^f"»*«* 
are intended to serve this purpose by setting forth a ayetem for designating the types of 
Tttonomeric-unit se<iuence arrangements in copolo^er jiolecules. 

In principle, a comprehensive structure-baaed system of naming copolymers wD«ld be 
desirable. However, such 8 aystem presupposes a knowledge of the structural identify of 
all the constitutional units as well as their se<iuential arrangements within the polymer 
molecules; this infonaation is rarely available for the synthetic polymers encountered in 
practice- for this reason, the proposals presented in thia Report embody an essentxaliy 
source-based nomenclature aystem - 

Application of this system should not discourage the use of atmeture-based nomenclature 
whenever the copolymer structure ie fully known and ia amenable to treateent by the rules 
for single-strand polymers (Ref. 1*2)- PUrther, an attempt has been made to maintain 
consistency, as far as possible, with the abbreviated nomenclature of synthetic 
polypeptides published by the lUPAC-IUB Connission on BiaobeBical iTonenclatute (Ref- 3). 
It is intended that the present nomenclature aystem supersede the previous reeommeadations 
published in 19^2 (Ref. 4). 



Basic concept 

Tbe nomenclature system presented here is deaigned for copolymers. Br definition, 
copolymers are polymers that are derived from more than one species of monomer (Ref, 5)- 
Various classes of copolymers are discussed, which are based on the characteristic 
sequence arrangoients of the moncmeric units within the copolymer molecules. Generally, 
the nsmea of monomers are used to specify monomeric units; the latter can be named using 
the trivial, semi-ay stoma tic, or systematic fom. The claaaas of copolymers are as 
f ollowa $ 



unapeci^ied 

statistical 

random 

alternating 

periodic 

block 

graft 



(Rule 1) 
(Rule 2*1) 
(Rule 2.2) 
(Bule 3) 
(Rule 
(Rnle 



1) 
1) 



(Svle 6-1). 



ttt those cases where copolymer molecules can be described by only one specie* of 

constitutional unit in a single sequential arTTaogcmenC , copolynere are reguXw polyaera 

(Sef. 5) and can. therefore, be named on a structure basis <Se£. 14 2). Baamplea «ill be 
c^uoced lAcer in the texc. 
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polymers having mononeric units differing in const itvtional or configuratiowl features* 
but derived from a flingle monomer, are not regarded as copolymers, in accordance with the 
basic definitions (Kef, 5)- Examples ot such polymerg, vhich are not copolymera, are: 

(a) poXybutadienc with mixed sequencer of 1,2 and 1,4 iinica; 

(b) polyCnethylOxirane), also known as poly (propylene oxide) » obtained through 
polymeriEation of a aixture of the two enaatio«erfl, R and and containing both R and S 
units . 

The nomenclature System presented here can, however, also be^ applied tO Such 
paeudO"C0polyaiers« Polymers having tftoneflierie units differitIS i» constitutional features, 
but derived from a homopolymer by chenieal modification, can be naised in the same way, 
e«^ • f ' 

(c) partially bydrolyaed poly( vinyl acetate) containing both eater and alcohol units. 

A cloaely^related alternative systcn of nofsenelature, which may be preferred in some 
circumstances p is described in the Appendix* 

Classification and definition of copolymers 

A systematic souTce-based nomenclature for copolymers ttUSt identify the constituent 
mottOtters and provide a description of the sequence arrangement of the different types of 
monomeric units present. According Co the present proposals, these objectives are 
achieved by citing Che nasces of the constituent monomers after the prefix "poly", and by 
placing between the n^CS of each pair of monomers an italicized connective to denote the 
kind of arrangement by which those two types of monomeric units are related in the 
structure. Seven types of sequence arrangement are listed beloWj together with the 
corresponding connectives and examples, in which A, B, and C represent the nwes^ of 
monomers, [the citation of A, B, and c id not intended to reflect an order of seniority, 
unless such seniority is specified in the rules. As a result, more than one name is often 
possible*] 



type 

unspecified 

statistical 

random 

alternating 

periodic 

block 

graft 



connective 

-co- 
nstat" 
-ran- 
-alt" 

"llSck- 
-graft- 



exmtple 

poly(A-CO-B) 
poXy(A-stat-B) 
poly( A-ran-B) 
poly(A-alt-B) 
poly(A ~per- S-jier-C) 
po lyA-block-poIy B 
pOlyA -graft- po lyB 



Each of these types of copolymer is considered in more detail below. When the chemical 
nature of the end groups is to be specified, the name of the eopolyofter (as described 
above) is preceded by the systenatic naeies of the terminal units. The prefix a or la 
refers to the terminal unit attached to the left or right, respectively, of the structure, 
as written. 
Example: 

a-X-^-Y-poly(A-<o-B) , 

t. Cppofyams with an unspectfietf ^nvngement afmpaonwrie units 

Rulel An unspecified sequence arrangement of monomeric units is represented by 

<A-co"B) 

and the corresponding copolymer has the name 
po ly ( A— co-B) 
Example: 

An unspecified copolymer of styrCnC and methyl methacrylate is asmed 

poly[styrene^co-<methyl methacrylate)] . 
2. St9ti9tH»i copciymers 

Statistical copolymers are copolymers in which the sequential distribution of the 
monomeric units obeys known statistical laws; e.g», the monomer sequence distribution may 
follow KarlcDvian statistics of zeroth (Bemoullian), first, second, or a higher order. 
Riuetically, the elementary processes leading to the formation of a statistical sequence 
of moneraeric units do not necessarily proeeed with equal a priori probability* llhese 
processes cm ledd to v^iotts types of sequence distribution ccmprifllng those in vhich the 
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ttrannenent of mondmeric units tend* toward lilteTnation, t«ad« tovards cluiterxng of lite 
ufti?a or Vxhibit^ no ordering tendency at all (Ref. 6). lo -xmple binary 
co^l^er 'zatYo^^^^ tho n«ture of this sequ^ce diatribution can be indicated l>y the 
n^in vfCif - function .ither of ch* reactivity ratio, or of the reUted run n^ber 
(Itef. 6* 7). 

The term statistical copolymer it propoaed here to cmbr«ce a large proportion of thoae 
cot^lymerfl tbat are prepared by simultaneous polymerization o£ ti.0 or more mononera xn 
ad^x^a. Such copolymers are often described in the Ucerntnre as "randoni copoly«ara^ 
burrhi^ is alMoat al^ys an improper use of the ter« random and the practice ahonld be 
abandoned . 

A statistical sequence arrangement of eionomeric units is represented by 



Rule 2.1 

(A-stat-B) , 



( A-stat-B- Btat-C) , etc , . 



^ere -scat- indicates that the statistical sequence distribution with regard to A. B. C, 
etc., unTE? is considered to be known. Statistical copolTneta are noned 

polyCA-stat-B) . poly(A -gtat" B -stat- C> , etC- 

Sxa«ples s 
poly( styrene-stac-butadiene ) 

poly(stty*€ne-stat-acrylonitrile-stat-butadiene> . 

Random copolyBcrs. A random copolyaer is a special case o£ a statistical copolymer. It 
is a statistical copolymer in which the probability of finding a given raonqmertc unit at 
any given site in the chain is independent of the nature of the neighbouring units at that 
poaition (Bernoullian distribution). In other words, for such a copolymer* the 
probability of finding a sequence .,,ABC... of monotteric units A, Bp C.»*, i.e., 
P[...ABC»..] , is given by 



PI...ABC...1 - PlAJ»PlBl«PlCl, 



n F[iJ 
i=A,B»C... 



where P[Al, PlBj, P[c], etc. are the uncocditional probabilities of the occurrence of 
various monomeric units. As already noted above, the term "random" should not be used for 
statistical copolymers except in this narrow sense. 

Soae authors use the terta "random*' to denote the Bemoullian case further restricted by 
the condition chat the «Qnomeric units be present in exactly equal amounts (sef. 8). 

Rule 2.2 A random sequence arrangement of monomer ic units is represented by 

( A-ran-B) , (A-ran-B-ran-C) , etc . , 



where Tan- indicates a random sequence distribution with regard to A, B, C, etc- 
RandOtt copolymers are nsnted 

poly(A-ran-B) » poly(A -ran- B-rgn-C) , etC- 

Example : 

po ly[ ethyl ene -ran- ( vinyl acetate)] » 



'j 



units. 



AHwroBimg eop^fymers 

An alternating copolymer is a copolymer comprising two species of nonoioeric units 
distributed in alternating sequence. 
The arrangement 



--ABA&ABAB* 



thus represents an alternating copolymer. 
Rules An alternating sequence arrangemeftt of mononeric units is represented by 
(A-aU-B) 

and the corresponding alternating copolymer is naned 
poIy(A-alt-B) . 
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poly ^ fttyren«--alt"(BAlcrc anhydride) 1 . 

addition to •Xtamatii.g polype.,, otb.r ,tr^t«« are ^own in which the -oneiric 
units appear in an ordered »equence- Bswlea are: 

-abcabcabC- or (ABC)^ 



-AABBAAB6AASB- 
-ABACABACABAC- 



or 
or 
or 



(ABB)^ 

<AABB)^ 

(ABAC). 



Rule 4.1 



A periodic aenuence arraagement of monomeric ttoita i> represented by 



< A-jEe£-B-per-C > 

(A-p^r-B-pet^g) 

C A-p6r-A-per-B*per-B ) 

(A- 'per- B-per-'A -per- C) , ecc , , 

and the corr««pondiiiS periodic copoXytaers are named 

poLy(A-2er-B"2££"*^^ 
nolyCA-^per-B-per-B) 

poIyCA-per-A'-per-B-per^B) 

poly<A4^-B-£er-A-£er-c), etc.. respectively. 

U these polymers .re regular, they c.n al.o .tructure-based 
nUnclature for regular single^str^nd erganxc polymers (Bef- 1). 

(^"^helemary n.on««.r .i^ture consisting of ethylene phenylphoaphonite. methyl acrylate, 
and Carbon dioiide can yield the periodically sequenced copolymer 



CHj-CHj-O-P— CHj-CH 



H" 

O 



^ich ia named polylCethyUne phenylphosphonite)-jer-(t«thyl acrylate)-^r-(carbon dioxide)! 
The structure-baaed nanie is 

polyIoxyethyleneoxy(phcnyl^8phonoyl)U-<methoxycarbonyl)-3-oxocrimethylenell - 

(b) The binary monc^ier mixture conaiating of fonsaldehyde and ethylene oxide might yield 
the periodically sequenced copolymer 

^Ich is named . , ^ , m 

poly(fdrsialdehyde-£er-(ethylene oxide )-j|eT- (ethylene oxide)] 

or - \* 

poly [ formaldehyde-alt''bis(ethylene oxide) ] 

or J alternatively, . 
poly(oxyttethyl*neoxyethyleneoxyethylene) . 

RulBd^ If copolymer structures comprise several types of f^^^f/^*^^" ' ^ 
^ich are always occupied by particular species of monomenc (A- B..-), 

the «th*r tvnes are occupied by two or more types of monomer ic unit («. V...} in irregular 
^l.^tlA?tL^LT^ -onomera in che latter aites a« embraced by parentheses and 
are separated by aeniicolon(8) < 
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(a) The copolyaiier with the «eqiicnce arr«igemftnt 
-AUAVAVAUAVAIJAn-' is named 
polylA-alt-{U;V)l , 

(b) The copolymer with the sequence arraosenent 
-AUBUAVBUAVBVAUBVAimu- is named 
polylA-£gT-(tJ;V)-2Str^-B5i-f";^i' ■ 



In fch« sequence drrans«MttC& 

-AAAAAAAA-&BBBBBBBB&B- 

-AAAAAAAA-BBBBBBBBBBB-AAAAAAAA- 

-AABABAAABB-AAAAAAAA-BBBBBBBBBBB- 

the sequences -AAAAAAAA-, -BBBBBBBBBBB-. «d -AABABAAABB- Are blocks* 

Rule 5.1 A block sequence flrraaseaeiit is represented by 

Aj^-block-B^, A^ -block- (A-SW-B) > etc, 

«ad the corresponding polymers are uaaed 

polyA-block-polyB, polyA-block-poiy(A-fitat-B) . etc., 

respectively. If no ambiguity arise*, a long dash m*y be used to designate block 
eennection* , m foil***: 

polyA— polyB. 

For CMpUx c«**. ttae of -block- rather than the long d«h is always e«eour^*d The 
order of citation o£ th* bliSlTEirtes correspond* to the order of sueceaaion of the block* 
in the chain as written fron left to rishC 

In'^ta^'fonowins exADples, th« ««b9cript» K, «. ... may be indeterminate or specific (see 
Hule 5 3) In each esse, the first line gives « representation of the block sequMce 
atCM«nent, the second the correspondims naaie. end the third an aiustratiM of s 
specific case« 

A^ -block- B^ 

polyA-block-polyB 

po lye t yren«-block-polybut ediene 

A^^ -block- B^ -blofck- A^ 

po 1 yA -block- pO lyB-block-pO I yA 

polYatyrene -blQck- polybtttediene- ^lock- polystyrene 

(A -st»t- B) -blQcfc- A^^. -blocl^ a^^ 
P0ly(A -aCac- B)-block-pQlyA -bloefc- pqlyB 
poly{ «tyrene-atat7butadicM)-blocl^^ 
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-block-B -bloek-C 



iCe block 



$«d. The 

:he blocks 



ific (see 
Mqadnce 
ioti of A 



polyA-bl^cfc-polyB-block-polyC 

OOlygtyTen€ -block- polybut4die<xe-blQcfc^poly(mgthyl rtethaGX7l4te) . 

I%ul«5.2 Uh«re a Buc<:ft4sion of blocks, such as 

-A. -B -C - 
K n m 

is repeated, the appropriate multiplying prefix i« uaed. 

£xtiiipl«» : 

( A|^-bloCk-B^-blocfc-C^) J 

tri«(poXyA-bl£ck-polyB-biqck-polyC) 

(A^^-bJ^B^-block-CJp 

polvC polvA-block-PoIyB -block- polyC) , 

Rule 5 3 Wien it is powible to specify the cbain Ungth of a block, the appropriate 
r^^«v nr^*fi« s faecta for 100) mAV be used rather than poly. Although short sequence 
uSha' a«%ot*Vt;ict?^^ the definition of "blcck% the .a»e device may 

usefully be employed by using the general prefix "oligo" or the appropriate specxfic 
prftfix tri). 

Examples : 

A - block- B^ 
c 0 

oligoA-block-OCtaB 

<A -block-B. -block-C,)^ 
c — — k *— 3 n 

poly( oligoA -b loek* *polyB« 'blQek- tr iC ) 

(A^-bloc^Bj^)^ 
tetr*kia(oli8oA-blQcjc-polyB) 

where c is a small integer corresponding to the degree of polyaeriaation o£ the oligomeric 

sequence. 

rhile5.4 Those block copolymers, derived frott more than tWO mononters,^ th»t also exhibit 
statistical block sequence arrangements ere named according to the principles of Rule 2,1, 

Example: 

The statistical sequence arrangement 

-A^^-blQck-B^ -block^ C^ -bloek- B^- 'blqck- A^^ -blQck- C^- 

is named 

poly(polyA"Stat-polyB-«tat-polyC) - 

Rule5.5 la the naae of block copolymers with blocks connected by W4y of junction 
units, X, that are not part of the blocks, the a«ie of the junction unit is inserted in 
the appropriate place. The. connective, -block- , maybe omitted. Thws, 

A^ -block- X -block- C^ or A^^— X— 

is netted 

polyA-block-X-bXock-polyC or polyA— 3C— polyC , 
The siBBe deaignations can be applied to block polyaer3. 
Eaonples : 

polYStyrene -block' dimethylsilylene -block- polybutadiene 
or 

polystyrene— dimetbylsilylene—polybutadiene 



\ 
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polystyrenc-M^-dimetbylailylen6^M£ck-p<slystyrett€ 

or ^ 
polystywae— ditaethylsiXylenc — poiyocyrene - 

RukiSG A block copoXymer wherein and block,, connected tbrough j^c.iona X. I 
distributed in statistical maimeT in che polynt* wolecvles, a» x« 1 

-Aj^-block-X-bl£ck^ 

i9 named 

pQlvl CiiolyA -blocV- X) -atet- (pQlyB-bloek-X) 1 . 
A block copolymer wh«ein and B^ blocks and jimctioa units 3C are sU distributed i 
'-statistical manner, as in 
-Aj^-blgck-X-block-^^^ 

is named 

polyCpolyA-stat-X-atat-polyB) 



in 



$, Graft copctyiTwrs 

A «ra£t polymer ifi a polymer comprising molecules with one pr more species of block 
L^ected to"^^ o^in c'l^ain -s side chains, these side chains "^^^^^^^^^^^ 
confignrational features that differ from those in the mam chain 5)- 
co^l^er the distinguiahins feature o£ the side chaxnS 

chainrcoftprise units derived from at least one specxes o£ monomer different from those 
idiich supply the units of the main chain. 

Rule6J the simplest case of a graft copolymer can be represented hy A^-lEilt-B^ or the 
arrangement 

-AAAAAAAAXAAAAAAAA- 
I 

B 

B 
B 
B 
B 
B 
I 

and the corresponding name is 
polyA-jraft-polyB 

vhere the monomer named firsC <A in this case) is that ^ich Supplied the backbone (main 
chain) wnita, while that named second (B) is in the side chain(s>. 

Examples i ^ 
Each of the follOMins examples presents in order* a representation of the graft sequence 
arrangement, the corresponding name, and an illustration of a specific case. 

<a) A^ -graft- B^ 

polyA -graft- po lyB 

polybutadiene-graft-polystyrene 
(polystyrene grafted to polybntadione) 

(b) (A^ -block- B^) -&raft- C^ 

( polyA -block" polyB> -grafc- polyC 

(polybotadifine-bl^ck-polyatyrene)-£a£t;-polyacrylonic^ 

Cpolyacl^ylonit*il^7ra£ted to a polybutadiens - polystyrene block copolanser at 
unspecified sites} 



I 
I 

I 



\ 



JUN- 26 2003 4:39 PM FR C\Sm 



ICIST 



613 993 1395 T 



1,88899320 



P. 10 



1435 



ccioa^ X» are 



iCribufced in 



9 of block 
lUtioaaX or 
In a graft 
.J the aide 
from thoae 
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poly(A-»tat-B)-5raft-polyC 

ffiy^crylonitfTr-grafted toVrtatiarical butadiene - .tyrene copolynu^r at 
unspecified sie«s) 

polyA-block-(polyB-5£*|t-polyC) or (polyB-jr-ft-polyO-blocfc-polyA 
p0lybatadi«ne-blook-(polyaeytene-5raft^-polyacrylo^ or 

cSly»eS«te ^yWtadiene block copol:^Br -ith polyacrylo-xtrxle gr.ft.d to the 
pOly«tyren* block) 

Ipol,A.3E>ft-poly(»-c2-C>l-Mo£^Pol^ or polyB-bloc]^l|K.lyA-£r£ft-p<>ly(B^)l 

pnyBtyrene-blo?5%aXybutadien«-l££|trPoly(»ty5one-^a«yloa«rxle^ „«lvn.«- 
(^lyb^adi«ir:-polyst,ret.e bloct^ly»er with * Bt,te«, - "''V^'^ " ' d To 
^th «n uMpecified sequence arr«ge«ei.t of .ouo-enc unxt* gr>ft«d to the 
polybutadiene block) . 

Rul«62 If wire thw one type of gr^tt chain i* attached to the backbone. ,e«ieol«». 
are u,!d to seV*»te the o4»es H the graft* or their symbolic xepre««tatxo«. 

poXyA -gratt- C polyB ; polyC) 

iiolTbat«diene-er4|t-(poly*tyreiie;poly(«ethyl methacrylete)] 
SoIy«^en« aid^lyUeihyl ^.thecrylate) chains grafted to a polybutadiene 
backbotte) « 

Ruto6^ Gicfift copolymers with teio«i nmabetr* o£ graft cheiwi are n«ied usiug nwmeric 
irtefixea (monos blai tris^ ctc*)- 

Exonple : 

polyA' tr i» ( -jjraft-poly B ) 

polybutBdi«ttc-tri8(-5ra|t-polyatyrene) 

(three polystyrene grafts per polybutadiene bacKbone) . 

If the precise site of • gref ting i* known, it can be specified. 
Example : 

A^Q -block- ( x-gra£t-g^) -blQck- Ajj 
decaA-block- (X-jjra|C-polyB)-block^ 

decabutadien«-bl2Ck-(«ethyl»il«ftetriyl--£r«ft^^ ■ 

The aysteai of naming graft copolymers is also applicable, in principle, to "star 
copolyiere", where chains having different constitutional or configurational features are 
linked thteugh a central moiety. 

Ce) A^^ -block- Cx-( firaft:- Bj^]-block;-A^ or B^-blo£k-lX-(5ra|t-A^)2J-bl£ck 

pplyA -blQck- LX-blsC -graft- polyBjl-block-polyA or 
po lyB-block- (X'bifi(-.grafC-^ 

polystyrene-y^-[«ilanetetrayl-bi8(-g£a£t-p0lybutadiene) l-block-polystyrenfi or 
poXybucadieo^=toioclc-(»ii»«etetr*yl-bifl^^ 

(tw poty«tyT«ne a^d two polybutadiene chains attached to a central Si atom) 
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polyA-bloc^- (X-gra£t-(polyB ;polyC) J-Mock-polyD 
poly*tyrene-block-[9ilan(5tetrayl-iraft-(pol^^ 

poly(mechyl meth*crylate) v - -j - 

(a polybucadi^ne chAin, a polyiaoprttift chain, » polystyrene chain. aM • 
poly<m«thyl mcchacrylate) chaia •ttached to the »aBifl cdntral Si *toin} , 

in the sb9eaG« of a «enxority rwle, several oth« aa»ea ar« ppaaible. 
Z Polymers made by poiyeondMsation at nf9t^ pofynrnnzaHon 

The ncpenclatttre ayatea for copolyii»rB ia Also «pplicable to polym*t* made by condensation 
polwrizatlon of more than one monomeric specUa, or, more gcaoraXly, by polymerxzation 
o£ mort than one monoaeric apeciea nhcre molecules of all siji«s (i.e., monomers, 
oliftomera. polymers) can react vich each other. One can distinguish the case of pol^nnera 
made by polycoodensation of homopolymerizable monomers from that of polymers made by 
polycondensation ot complementary ingredienta that do not uaually separately 
homopolymerize ♦ 

Sieorous application of the sourcc-baaed definition of a copolyaer (Rcf, 5) embraces 
polymers snch as polyCethylene terephthalate) or poly<hexamethylene adipamide) (which are 
commonly regarded as homopolytaera) becavae two ingredients are, in each case, the usual 
startins materials of polymerisation. If polymers of this type have conatitutionally 
regular structures and are regular polymers, the nomenclature for regular sxngle-strand 
organic polymers can also he used (Ref. 1). This applies, e.g.» to the polymer derived 
from terephthalic acid and ethylene glycol, ^ich by source-based copolymer nomenclatwe 
would h« naned as 

poly (ethylene glycol-alt- terephthalic acid) 

if in fact the polymer haa been prepared by a condensation polymerisation atarting with 
terephthalic aoid and ethylene glycol. However, if the starting material is the partial 



H0CH_CH„OCOC^H,CO0H , 

the appropriate source-based name is that of a homOpolymer, whereaa uae of the atarting 
material bis(hydroxyethyl) terephthalate. HOCH^CH^OCOC^H^COOCH^CfijOfl <€Xtenaively employed 
industrially), would suggest the name 



poly(bis{hydroxyethyl) terepb thai ate] . 
Begardless of the starting materials U8ed» the structure-based naae is 



polyCoxyethyleaeoxyterephthsloyl) . 

The trivial name poly( ethylene terephthalate) IS also permitted, hecause it ia ao well 
established in the literature. 



For all auch polymers made by condenaation polymerization of two complementary 
difunctional ingredients (or "monomera"), vhich can readily be visualized as reacting on a 
Isl basis to give an "implicit monomer'\ the homopoXymerisation of which would give the 
actual product, the single-strand structure-based nomenclature may be svitable insofar as 
such a polymer is regular and can be represented as possessing a single constitutional 
repeating unit- It is to be noted that this ia applicable only to cases where the mole 
ratio of the ingredients ia 1:1 and the ingredients are exclusively difunctional, 

The introduction of a third component into the reaction ayetem necessitates the use of 
copolymer nomenclature which can logically be developed from the foregoing rulea, as the 
exdmples below illustrate. The copolymer derived from reaction of ethylene glycol with a 
mixture of terephthalic and isophthalic acida would be named: 

poly [(ethylene glycol- alt-terephthalio acid )-co-< ethylene glycol-alt* 
isophthalic acid)] , 

poly( ethylene terephthalatc-co-ethylene isophthalate), or 

poly{ (ethylene glycol )-alt-( terephthalic acid;iaophthalic acid)] - 
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triiethylolprop«ne)-c2-tTmethylolpropiit>el > 

• it aTflolft actual mOtionicr, the 

is aaosed: 

^6lyt(6-«inol.e««ioic acid)-8«t-(7—i inoheptanoic .cid)] . 

the degree of pol:™«rx**tian or " b! eipres-^d fcy pl"it.8 corresponding 

*ioh to »osr case* are average l'*'^^^" e^^^co»l^«. Ih. «d.r 0« citation ia the 

fr^trr :o^tT,rct" ^^^^^ ''•^ 

quafttitic9 can he designated by a, b, etc. 
should be explained in the text- 

(.fSS^U^Jie-e-i^-Polytyrene (0.75:0.25 w) or 
polybat»di«ie-S5ft-polyatyrene (7S:25 X) 

(, graft copolymer coiifining 75 «•« J polybntadiene .nd 25 X grafted 
polystyrene) 

(b) polybut»diaaeT5£2lL-P«lyt«y'<*°"-^-**'y^*"'''^^'^ <0.75:a:b»> or 
pol,b»t«li«e-5^-poly(sty<en^»ta£-*crylonitriU) <75:.;b Z) 

- - -fc T hnrjiilieBe units as backbone and unknown 

grafted chains) 

- -^1-. »«»i-epnt a»ea £or the monoBeric wftita are placed in 
Rul«e^ Mole fractiona, or »ole P«^«^^f*«; h^^i. the phraae "tttol V\ 

^JSib«wii««-SE£«c-polys«:y*«« (0.83:0.15 ») or 



polyb«tailieBe-5t*ft-poly»ty*«e (85iX3 nol I) 



(a graft copol,«r cont.«i,^! 85 «ol I of b«t«dia«. unit, and 15 uol Z of -tyrene 

units) 

by the .ynibol M. M^, or DP. re«p«etivaly. 

""Slibutadien^-jTsft-polyatyreu* (75:25 ^» X; 90 000:30 OQO H,) 

U graft copolymer con.iatiu8 75 -.a* * oj hut-die.- ^/t. «th ^^J-'i-^^^^^^, 
aolccal« »» of 90 OOO =h« backbone -ndW Ma* X oI atyifent. tm 
chains with a relative molecular mass of 30 000? 
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• » <.al«btttadi«i>e backbone with « degree *£ 

grafted) . 

Altflntativ« nomondature for eopolyniers 

4„ig«ea cc ™et the r.,uir.^enr of P'^^;**"*^'^*'?^" be undeeirably long i» 
ce«pi«. th^ structure; a» » J^f^^' ' '^rtS 'iS the Uteraivre hi~e relatively aimpu 
cases. However, many «<»P«^3^" "^^tj^^rt, .y,te.. ^or these simpler c.«». . 
structures . vhioh do ^flJ^ll*^l;l\^L ir^r^>^t^ here a. .Iternative. 
different, note concise t»oBetlclae««e .yB™ * f 

Fuodameiital Principle* 
The alternative «o.e-clacure ayate. i. based o« the folW«, principles. 

(i, A copoly^r i. described by the P"/^.•'«^V'U?f\xTs^YJ'^^^^^^^^ 
the «oiiO»era ased (sOvrce-based «o»e«clature) . P'***'' V '^^^ poliaetS (called 

Example: 

... - * .-K« tv»ft 6C structure in a copolymer (che conoectivM blocV. 
e^^!^^:t rtt""^u\°ciencLre ^ys't^r'^^ ..own by^n italiciae- prefix preOTg 

Eatonple; . . 

block-copolyCstyretie/but^dicaeJ . 

(iii, only the .«e. of ^He «o^e« are i^l^Jed i-- ^-^^PtS: t:SJ:'i'^'rV, 
symbol ft ) . 

^ 'blSk^ COPOly ( «tyrene/butadiene)- ft-dimethylsilyleno . 
in A unique fashion* 

X„ general, no seniority rule i. providj l^.^or' UaYicn "V'*th:%'i^rorL^^^ 
^«r;rnd.°to ^:t':^r^^^ in the .olecuxes. 10 gr,£t 

rpSryTers! the i^tiSuy cited =«e i. that of the b.ekbo«. (mem chain) . 

A. 1, Application to slmplo copofyntem 

obli^ve stroke, as in 

copoly(A/B), copoly(A/B/C). etc.. 
«here A, B. and C represent the fia<ne» of the BOiiomets employed. 

^™£ty<ac,reoe/».thyl mcthacrylate) -l'-"»«^^»n,x.: 
pol^styrene-co^ioethyl .ethaerylate) — 
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* ,./>ftol^er ii knovB, i« specified by 
RuleA1.2 The .rrangwetit of monom^Jf "^'"'AV Utatistic-D , r*n- (random), oU" 
J of the following IHrfuiition* of 

(alternating), jger CP«^^^J<=>* iiSSir- <>* 5^ 
CopoljBere, in the mam text), 

^?tat-lipoly(»tyrene/bvcadienft) 
^5ory< »tyren«-stat-bucadieii« } 

ran-copoly(ethylene/vinyl acetate) 
pSTylethyUne-rSn-^^^"''^ acetate)] 

alt-copoly(styTetie/maleic -^jM^i^^j 
f5rylfttyrene-alt-("wlei<^ anbydnde)] 

•raf t-copoly(Ducadient/ »tyreno) 



per-copoly(A/triaB) - alt-copoly(Vtri3B) 



pet-copoly(A/B/P/B) 
poly(A-per-tri«B) 

block-copoly(A/B/g/VB/C/VB/C) - blocl^COpolyrtrisCA/B/Ol 
^HsTpolyA-bl^ck-polyB-blocfc-poXyC} 

ide)] 



per-copoly [ formaldehyde/ bi a (ethylon* «xde 
foiiiialdehyde-per-^^=<«*^y^"* «'^i^«) 1 



the main text •«<1 the rol«B in tl»i« Appendxx. 

Examples: 
pe£-copolylA/»/<c;D)l 
poly[A-per-B-per(C;D) 1 



.It-conolTlmethvl »eth>cryl«te/(3i;yrene ;l-vitxylnaphtt.alene) 1 
|3Iyt««hyl^thacryl«*-llE-(«ty'-*;l--i«y^''-'^^ " 



The s^e proc^ure can be ««d to „«, c.poXy.«» «ith,t«, or .ox. .i£f.«« «,p.« 

of branch {B, C. etc.) grafted onto a backbone (A). 

Examples : 
grafe- copoly t A/ (B,C) I 
polyA -graft- CpolyBspoiyC) 

grafc-copply Ibwcadiene/ < styrene ;«ethyl mechacf yUte) ] 
|ll5b»t-Sie;e-s««t-[poly»cytene;poly(«ethyl metbaerylate) 1 . 

RuloArS Termin.1 units (preceded by ^He^-f- cTi«L''byThrt'fi'*'?rerr 

^ z:i r r t,S\ra« ::^ro^'^:.^TAhe^^^w. they -ay be 

4e«i«natBd P-^, fX^, etc- 

^y!w!ri^a>^«rboxy -blocl^ copaly(°tyrene/but^diene) 
a -butyl-<i)-oarboxy-^SaFtyteiie-bl£cj^^ 
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polyscyrene 

gtifc-copoly(butadiea*/«yren«)-polyki,(^-«.th,l.il--.triyl) . 

...... s.c...3ci<,. -..K ...«a .0 r^",rer:v 

rcUtive aolec«l*r massft*. and decrees Of pOiymev 

Section 8 in the m^ixi text. 

AZ Applit^Hon to more compiex oapolymers 

.Iterative „o»e.cXat^e - ^ ^'l^-^ ' X«1erA ^ 

B„.e« WK.n . S.^^C copol,^. «. M-c. copol,-^ contains a co«CiC«.«t bl^cK vH^Ch 

itself « copolynet, the black is ii*~d 
co(B/C) 

vich . descriptive prefix, if -ece—ry (.ee »uU A1.2). 

Principle, of tM -.in C«.t ««. th. i-Hi- Appendix c.n be applied t. p.ly-er* 

m^de^y p«iyc<mden.»tion or r.Uted pol,i.erx«atxo«. 

%Tpit;(«'«:i™r.i^^^^^^^ 

alt-CopolyCethylene glycol/ terephth^lic acid) 

alt.copoly[«hylene glycol/ Ct*ri.phth*lic acid;i30phth«lic acid)] . 
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